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Eeature Story

Considering the appeal of cities through informal settlements

Haruka Ono

Urban planning specialist Dr. Haruka Ono, lecturer in Architecture and Civil Engineering at Toyohashi University of Technol-
ogy, specializes in the study of informal settlements, the kind of sprawling residential areas found outside of cities in places
such as Africa and India. Informal settlements are organically occurring urban developments that exist beyond public
frameworks such as urban planning laws and land systems. In particular, the crowded informal settlements in Africa and
India are an intake hub for rapidly growing urban populations. This contributes to the creation of slums. On the other hand,
due to unique rules and residential practices, some aspects of these settlements can actually be more appealing than
existing intentionally-built cities. Dr. Ono is continuing fieldwork with students to discover the main factors of their appeal.

Interview and report by Madoka Tainaka

B From backpacking to fieldwork
As an elementary school student, Dr. Ono
was interested in the issues of global conflict
and poverty, and she dreamed of finding a
job where she could help people around the
world.

Determined to see what was actually going
on around the world with her own eyes, she
took time off from university and spent two
to three years backpacking through Asia,
the Middle East, Africa, and South America.
Among these, the region that impacted her
most was Africa.

‘| was bewildered by the cultural differ-
ences in the way that Africans and Asians
managed personal distance compared
with people in Asia. As a result, | could not
communicate well. Something felt cold,”
says Dr. Ono. “What shocked me was the
way that people were living in modern cities,
which were built by European nations in the
colonial era. Being built over a century ago,
they were deteriorating and not very lively. |
think this is partially due to the local religions
and culture being oppressed under colonial
rule. This was the first time | began to think
about the true identity of Africa,” she says.

TUT Research No. 21 May 2020

Once Dr. Ono eventually began working as
aresearcher in urban planning, she focused
her attention on the informal settlements
sprawling around the fringes of modernized
cities. These illegally inhabited and dense
slum areas developed without any planning.

“Historically, informal settlements have been
targeted as being in need of improvement.
However, after going into them, | found them
to be quite attractive spaces, with close
connections between people and a uniquely
African identity. In Japan, development
has progressed through urban planning,
but | don't find the new cities to be very
appealing. | therefore investigated how the
residents of informal settlements thought
about creating their space and rules, and
| considered how to apply my findings to
future urban planning,” she says.

—

Informal settlement of Nairobi

Moderate government intervention

and land ownership are key
In the Rwandan capital of Kigali, 79% of the
population lives in informal settlements. While
the government works to resettle and improve
the area, residents living in the informal settle-
ments are putting up their own capital and
working to improve their living environment.

“The key is moderate government interven-
tion,” says Dr. Ono. “Residents are granted
a certain amount of land ownership even on
illegally acquired land, which they canthen use
as collateral for loans. In addition, ownership
creates an attachment to the land, which helps
encourage behavior to improve and retain its
value as an asset. As a result, residents are
working together,
paving brick roads
in front of their
homes, and im-
proving drainage
ditches to protect
buildings  from
severe seasonal
rain. This is pos-
sible due to gov-

emment budgets  informal settlement of Kigali
that residents can and road paved by residents
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freely determine how to use as well as a unique
relationship of trust where individual capital is
concentrated in community leaders,” she says.

The success of these developments is a tribute
to the spirit of the Rwandan people. In spite of
having to overcome the tragic 1994 genocide,
the current prime minister's bold leadership
has served as a foundation for the nation’s
future. In this vision, Rwanda aims to become
the Singapore of Africa, with a powerful gov-
ernment pushing cutting edge environmental
initiatives and taking proactive advantage of IT.

On the other hand, in Nairobi, the capital city
of another African nation, Kenya, things seem
quite different. In Nairobi's informal settlements,
residents on illegally acquired land have built
simple two-story homes from galvanized iron
and are operating thriving businesses by
renting out the rooms. Since costs can be re-
couped within two to three years and no taxes
are paid, the operators can become wealthy.

Galvanized iron homes in Nairobi

“Ultimately, those who can acquire land
become rich while the actual residents are
impoverished. With profit as the only goal,
these cities lack any appeal,” says Dr. Ono.
“In considering these differences, | have de-
veloped an interest in the way land ownership
works in different places. While the balance
between land ownership and use varies by
country, land ownership rights are extremely
strong in Japan. Comparatively, in informal
settlements, the recognition of land ownership
is loose,” says Dr. Ono.

Inmany cases in Africa, even without an official
registry, land ownership is secured through
some sort of authority. A neighborhood as-
sociation head, elder, politician, or another
local leader will write up a simple document to
recognize ownership. When an issue arises,
the leaders mediate.

Traditional leaders who guarantee land
ownership in Lusaka
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“Some people are given approval from up
to five regional leaders. In other words, an
individual's property rights are common
knowledge shared in the community,” says Dr.
Ono. “This loose ownership structure fosters
a sense of mutual support in the community
and is thought to make possible the effective
use of public space such as squares and help
secure traffic at community boundaries.

Women doing laundry while chatting in a
public space

“Of course, at the same time, there are so
many different configurations among informal
settlements that it is difficult to determine any
universal factors that can make a city more
appealing. While these cities are not equipped
with hard infrastructure like sewerage and
public transportation, they have become new
urban testing grounds using IT and should
provide hints for strategies to create cities in
the future,” says Ono.

Applying the knowledge and

experience gained through this

research to develop toyohashi
Currently, while conducting  concurrent
fieldwork overseas, Dr. Ono is a member
of the Toyohashi “Machinaka” Conference,
which works to manage the local area in front
of Toyohashi Station. Serving as an expert,
Dr. Ono is involved with developing a vision
alongside students and young employees at
local businesses.

TUT students presenting an advanced
reconstruction plan proposal to the pubic

“Toyohashi is at risk of suffering significant
damage from a large earthquake along the
Nankai Trough. Advanced reconstruction
initiatives are underway to address this. We
have created an advanced reconstruction
plan and secured required land for construc-
tion and temporary housing. Deliberations are
moving forward on whether to rebuild on land
damaged by a tsunami or to relocate, before
such a disaster strikes,” Dr. Ono says.

Feature Stor!

With the ongoing demands of day-to-day work,
considering post-earthquake situations ahead
of time is difficult. As such, Dr. Ono says it is
crucial for universities to objectively show what
can happen and then propose necessary
measures based on scientific knowledge. That
is why, when working in the community, she is
committed to maintaining a neutral position as
a university member.

The fieldwork technique of ‘participant
observation” has been helpful in this regard.
“Participant observation is a study method
used in cultural anthropology. While living as
a member of the society, you allow your activi-
ties to be understood by the locals, and upon
receiving clear consent regarding the purpose
of your study, you observe and listen to the
residents. In order to carry this out properly,
maintaining appropriate personal distance is
crucial. The most important thing is showing
respect to the subjects as human beings
before being a researcher. Without getting too
involved, | am careful never to lose sight of my
position as a researcher and so to maintain an
objective perspective.”

With her unique research results and methods,
we hope Dr. Ono can bring further innovations
to the somewhat uniform and unappealing new
urban environments in Japan.

Dr. Ono and the galvanized iron row house in Nairobi
where she lived for six months for ‘participant observation’

Reference

https://onounit2018.wixsite.com/iup-tut
https://www.biz-lixil.com/column/urban_development/
pk_serial007/ (Japanese only)
https://www.biz-lixil.com/column/urban_development/
pk_serial008/ (Japanese only)

Reporter’s Note

Dr. Ono has visited some 90 countries, starting first with an
overseas homestay experience as a middle school student,
followed by backpacking during university and finally her
extensive fieldwork.

“Of course, | want to help society through my research,
but my foremost interest is coming into contact with the
unknown. That is why | cannot stop conducting fieldwork. |
actually have yet to visit most European and North American
countries. In the future, | hope to study European and Ameri-
can cities as well,” she says in regard to her forthcoming
prospects.

This interview took place at the end of February via web
conference, at the outset of the spread of the coronavirus
in Japan. At that time, there was little understanding of the
severity of the situation that was about to unfold. We hope the
situation will be resolved as soon as possible and pray for the
day when we can freely travel across the world once again.
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Researcher Profile
Dr. Haruka Ono

Dr. Haruka Ono received her M.S. and PhD degree in 2012 and 2016 respectively
from University of Tokyo, Japan. She was project assistant professor in 2016 and
project associate professor in 2017 at Ehime University. Since She started her
career at Toyohashi University of Technology in 2017, had been involved in Urban
and Regional Planning. She is currently a lecturer at the Department of Architecture
and Civil Engineering, Toyohashi University of Technology.

Reporter Profile

Madoka Tainaka is a freelance editor, writer
and interpreter. She graduated in Law from
Chuo University, Japan. She served as a
chief editor of “Nature Interface” magazine,
a committee for the promotion of Information
and Science Technology at MEXT (Ministry of
Education, Culture, Sports, Science and Technology).
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Research Highlight

Discovery of mechanism for improvement of photo-

luminescence intensity in phosphor material

Contributing material design for white LEDs

by Hiromi Nakano

A research team lead by Professor Hiromi Nakano of Toyohashi University of Technology, in
collaboration with Nagoya Institute of Technology and the National Institute for Materials Sci-
ence (NIMS), have clarified the mechanism by which the crystal structure of a red phosphor
material obtained by adding P,Os and Eu,0s to a silicate (Ca,Si0.)-based material at various
heat treatment temperatures changes in photoluminescence intensity due to differences in
these factors. Phosphor materials are widely used in a range of everyday items from vehicles
and projectors to LED lighting. Consequently, many researchers are working on developing
brighter and more efficient phosphor materials. When designing brighter phosphor materials,
a good understanding of photoluminescence intensity and crystal structure is required. In this
study, the researchers succeeded in analyzing the changes in the crystal structure of the ma-
terial at an atomic level due to heat treatment and the addition of P5* and Eu** ions, and were
able to clarify the relationships between these factors and the photoluminescence intensity.

White LEDs have undergone significant
development over the past two decades,
the market size has continued to expand,
and LEDs are now the industry leader.
Phosphor materials are used in a wide
range of applications such as backlighting
for monitors and automotive applications
in addition to lighting. In the future, the
competition to develop new materials
in order to further diversify applications
and realize advances in the areas of
energy saving, cost-performance, high-
color rendering, and long life, is likely to
intensify. This area has already attracted
a great deal of attention at academic
conferences. Therefore, clarification of the
characteristics and expression mecha-
nism of phosphor materials is an important
finding in the development of new materi-
als. However, while most development of
phosphor materials requires brighter and
more efficient materials, there have not
been many papers on the details of clarify-
ing the mechanisms.

In this context, the research team synthe-
sized a red phosphor made by adding
PS+, and Eu®** as an activator to Ca,SiO,
(silicate) while changing the heat treatment
temperature from 1200 to 1500 degrees.
This is because the crystal structure of
silicate can easily be changed by heat.
Here, the activator is an element (ion) that
emits various emission colors from blue to
red when added to the crystal.

As a result of the research, it was found that
the photoluminescence intensity changes
depending on the heat treatment tempera-
ture, and is closely related to changes in
the crystal structure. The research teams
noticed that the crystal structure of the
phosphor material that had been heat
treated at 1500 degrees changed to an

https://www.tut.ac.jp/english/newsletter/

incommensurate structure (IC), which
is rare for ceramic materials. Normal
crystal structures have a period that is
an integer multiple, but the IC phase has
a non-integer multiple of modulation. The
photoluminescence intensity decreased
due to the formation of the IC phase. By
making full use of X-ray diffraction and
computational science, the teams suc-
ceeded in analyzing the crystal structure
in detail at the atomic level.

As a result of the analysis, the material has
amodulation structure of 4.110 times in the
b-direction, the structure has three types
of SiO, tetrahedron (T, U, S) gradients, and
two more types of gradient (T”, S”) when
looking at the long period. In this way,
the teams discovered that the material
constitutes an IC phase. It is thought that
the reason for such a complex IC phase
is that P is present in a part of the SiO.
tetrahedron, Eu is present in a part of the
Ca, and the crystal structure is formed by
rapid cooling treatment from a high tem-
perature of 1500 degrees. Based on the
precise analysis of the crystal structure,
the researchers can answer questions
such as: Which crystal sites should have
an activator in order to synthesize a mate-
rial with a brighter photoluminescence
intensity? Which crystal structure is better?
The teams believe that this knowledge can
be used for new material design.

Prof. Hiromi Nakano and her team started
research on phosphor materials using
a silicate matrix doped with P,Os about
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Crystal structure of IC phase of silicate phosphor.

five years ago. Since the crystal structure
of silicate can be controlled by the heat
treatment temperature, she focused on the
relationships between the crystal structure
and the photoluminescence characteris-
tics from the beginning of the research. In
this research, when Prof. Hiromi Nakano,
the team leader, showed the data to
Professor Fukuda of the Nagoya Institute
of Technology because the obtained XRD
did not match the previous results, he
advised that there was the possibility of
an IC phase, and that the IC phase could
also be analyzed by XRD. Prof. Nakano
observed through electron diffraction that
there was a crystal structure with a non-
integer multiple period, but other means
were needed to obtain quantitative data.
The research collaboration between the
group of XRD experts led by Professor
Fukuda at Nagoya Institute of Technology
and the IC phase analysis group led by
Japan’s leading analyst for IC phase, Dr.
Michiue at NIMS resulted in the successful
precise analysis of the crystal structure.

This knowledge is important for the
development of phosphor materials, and
the researchers believe it will be of great
use to industry in this field. Going forward,
the researchers intend to conduct precise
crystal structure analyses, further develop
new materials, and widely disclose the
new knowledge related to the physical
properties of phosphor materials.

Reference

Hiromi Nakano, Shota Ando, Konatsu Kami-
moto, Yuya Hiramatsu, Yuichi Michiue,
Naoto Hirosaki and Koichiro Fukuda, “Incom-
mensurately Modulated Crystal Structure and
Photoluminescence Properties of Eu,O3- and
P,Os-Doped Ca,SiO, Phosphor”, (2020)
Materials, 13, 58.
https://doi.org/10.3390/ma13010058
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All-Solid-State Lithium-Sulfur batteries with hlgh
capacity and long life

First milestone toward next-generation batteries

By Nguyen Huu Huy Phuc

Assistant Professor Nguyen Huu Huy Phuc and his research
team at the Department of Electrical and Electronic Information
Engineering of Toyohashi University of Technology have made
an active sulfur material and carbon nanofiber (CNF) composite
using a low-cost and straightforward liquid phase process. All-
solid-state lithium-sulfur batteries using a sulfur-CNF composite
material obtained by liquid phase process show a higher dis-
charge capacity and better cycle stability than those of lithium-
ion secondary batteries. It is anticipated that these new all-solid-
state lithium-sulfur batteries will have a wide range of practical
applications such as in large scale batteries for electric vehicles.

Lithium-ion secondary batteries have
been used as power sources in a
wide variety of applications such as
smartphones and electric vehicles.
All-solid-state  batteries have also
attracted attention as a candidate for
next-generation batteries in recent
years because of the increase in the
use of hybrid and electric vehicles. In
particular, all-solid-state lithium-sulfur
batteries have attracted attention
because they have a five times higher
energy density than conventional
lithium-ion secondary batteries. How-
ever, sulfur is an insulator, which
thus limits their application in battery
devices. In order to solve this issue,
sulfur must be provided with an ionic
and electron-conductive path.

Therefore, the research group pre-
pared a cathode composite of sulfur
active material and carbon nanofibers
(CNF) by a novel liquid phase syn-
thesis process. All-solid-state lithium
sulfur batteries using sulfur-CNF
composites and electrochemically
stable Li,S-P,Ss-Lil solid electrolytes
synthesized by liquid phase process
showed high discharge capacity
equivalent to the theoretical capacity
of sulfur and maintained high capac-
ity after repeated charge-discharge
cycles.

“In order to produce high-performance
all-solid-state lithium sulfur batteries,
the, the sulfur and carbon materials
must be properly compounded. Con-
ventionally, sulfur-carbon composites
were synthesized by mechanical
pulverization using a ball milling, or
by a complex process of liquid mix-

TUT Research No. 21 May 2020

ing using a special organic solvent,
in which sulfur is combined with a
porous carbon material with a high
specific surface area. However, few
batteries have been reported that ex-
hibit a high capacity and high cycling
stability which approaches the theo-
retical capacity of sulfur. Therefore,
we focused on finding a simple pro-
cess for fabrication of carbonaceous
materials and sulfur composite. In the
sulfur-carbon complex obtained by
the newly developed process, it was
confirmed that sulfur is accumulated
on the carbon in a thin sheet form,
suggesting that sulfur is fully utilized
as an active material. In addition, the
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Schematic images and electron microscope photo-
graph of sulfur-carbon composites (upper). Schemat-
ic images and cycle characteristics of all-solid-state
sulfur battery (lower)
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process is easier to manufacture than
the conventional process”, explained
the first author of the paper, Assistant
Prof. Nguyen Huu Huy Phuc.

The composite was successfully
synthesis by a — two — step — process
in which sulfur nano sheet was nucle-
ated and grown on CNF by a newly
discovered chemical reaction.

This method is relatively simple for pre-
paring sulfur-carbon composites, so it
is suitable for mass production. The
practical application of this method
to high energy density all-solid-state
lithium sulfur batteries is expected
to lead to a dramatic increase in the
popularity of storage batteries for
large power sources, especially for
electric vehicles and home and office
applications.

This study was supported by the
Advanced Low Carbon Technol-
ogy Specially Promoted Research
for Innovative Next Generation Bat-
teries (ALCA-SPRING, JPMJAL1301)
program of the Japan Science and
Technology Agency (JST).

Reference

Nguyen Huu Huy Phuc, Maeda Takaki,
Hiroyuki Muto, Matsuda Reiko, Hikima
Kazuhiro, and Atsunori Matsuda (2020).
Sulfur-Carbon Nano Fiber Composite Solid
Electrolyte for all-solid-state Li-S Batteries,
ACS Applied Energy Materials, DOI: 10.1021/
acsaem.9b02062

https://pubs.acs.org/doi/10.1021/acsaem.9b02062
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Research Highlight

Representation of driving behavior as a statistical model

To accurately measure the effectiveness of traffic safety management technology

By Kojiro Matsuo

Ajoint research team led by Associate Professor Kojiro Matsuo at the Department of Archi-
tecture and Civil Engineering of Toyohashi University of Technology, in collaboration with
Toyota Transportation Research Institute, and Daido University, has established a method
to represent the variation in individual driving behaviors in a single statistical model, taking
into account the effect of various external factors such as road structure. This method was
applied to measure the effectiveness of Intelligent Speed Adaptation (ISA), which controls
excessive speed violations. As a result, the research team found that in some cases, it
is effective for drivers with a high tendency of frequent excessive speeding, and in other
cases, effective only for elderly drivers depending on the style of the ISA. This method can
be applied not only to ISA but also to measure the effectiveness of traffic safety manage-
ment technologies that discourage drivers from using problematic driving behaviors.

Traffic safety has been recognized as a
key global issue, as reflected in Target
3.6 of the 3rd Goal of SDGs, which is to
reduce the number of traffic accidents
by half. ISA is a traffic safety manage-
ment technology that recognizes the
speed limit of the road section based on
the current position of the vehicle and
provides speed information, over-speed
warnings, mandatory speed control, and
speed compliance incentives to prevent
drivers from over-speeding. There has
been active research on ISA since the
2000s, mainly in Europe. Most of the
previous studies have measured the
restrictive effects of excessive speeding
by comparing the driving behavior of
subjects before and after the introduc-
tion of an ISA with driving simulator
experiments and field studies for various
types of ISAs.

However, driving behavior varies greatly
from driver to driver. In addition, the struc-
tural environment of the road is different
in the field experiment for each driver.
Therefore, it is important to measure the
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team has developed a method to accu-
rately measure the effect of ISAby using a
single statistical model to simultaneously
estimate each driver's unique driving
behavior, the effect of various external
factors such as road structure, and the
effect of ISA on excessive speeding.

“The foremost challenge to be solved
was how to represent and demonstrate
the hypothesis that ‘the difference in the
driver’s tendency to exceed the speed
limit also affects the impact of ISA in the
model. This method solves the problem
by estimating a model that takes into
account the correlation between the
parameters that define the driver's ten-
dency to exceed speed and those that
define the effect of the ISA. Recent de-
velopments in the field of data science,
such as Bayesian statistics and improve-
ments in computer performance, have
made it possible to apply this method
with slightly more complex models to
real-world problems.” explains Associ-
ate Professor Kojiro Matsuo, leader of
the research team.

Associate Professor Matsuo also says,
“ISA research began as a graduation
research topic by a student under my
guidance. The student performed an in-
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depth analysis of the data obtained from
an ISA field experiment conducted with
our collaborator, Toyota Transportation
Research Institute. As a result, it was
found that in some cases, there is an as-
sociation between the subjects’ regular
speeding tendency and the effective-
ness of ISA, but in other cases, there is
no association between the two. There-
fore, we started to consider measuring
the effect of using a statistical model
instead of a simple comparative analysis
before and after the introduction of ISA.
As a result, we were able to represent
the seemingly disparate driving behavior
of different drivers in a single model
and to find a law in it. It was extremely
interesting work.”

The research team believes that this
method can be applied not only to mea-
sure the impact of ISA in reducing speed-
ing, but also to assess the effectiveness
of traffic safety management technolo-
gies in reducing the rate of dangerous
driving, such as running a red light, not
stopping at an intersection without traffic
lights, and obstructing pedestrians from
crossing at a crosswalk. We are hoping
to contribute to the reduction of traffic ac-
cidents worldwide by further developing
traffic safety management technologies
and measuring their effectiveness.

Reference

Kojiro Matsuo, Mitsuru Sugihara, Motohiro
Yamazaki, Yasuhiro Mimura, Jia Yang, Ko-
mei Kanno, Nao Sugiki (2020). Hierarchical
Bayesian modeling to evaluate the impacts
of intelligent speed adaptation considering
individuals’ usual speeding tendencies: a
correlated random parameters approach.
Analytic Methods in Accident Research.

https://doi.org/10.1016/j.amar.2020.100125
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Hesearch Highlights

Achieving strong structures with carbon fiber reinforced plastlcs

Strengthening steel using bond-free carbon fiber reinforced plastic laminates

By Yukihiro Matsumoto

Associate Professor Yukihiro Matsumoto of the Structural En-
gineering Laboratory, Department of Architecture and Civil
Engineering, Toyohashi University of Technology have devel-
oped a new concept for strengthening steel in critical build-
ing structures using bond-free carbon fiber reinforced plas-
tic (CFRP) laminates to enhance the buckling performance of
structural steel elements. This method does not require steel
surface treatment prior to CFRP application because the CFRP
is not bonded onto the surface, which contributes to structural
strength through its flexural rigidity. The research findings were
published in Construction and Building Materials in early 2020.

Following its successful application
in the reinforcement of concrete in
the civil engineering field, CFRP has
now been developed as a means for
strengthening steel members instead
of conventional steel plates being
used. CFRP is preferred because it
offers several advantages such as
being light weight, and having a high
strength-to-weight ratio and excellent
fatigue and corrosion resistances.
To date, however, research and
development on strengthening steel
using CFRP has focused primarily on
bonding techniques involving CFRP
being attached to steel surfaces using
an adhesive.

Bonded strengthening presents
disadvantages as complex and
time-consuming surface treatments
are required prior to CFRP installa-
tion. Moreover, the bonding strength
performance between steel and
CFRP, which is the key aspect of this
strengthening technique, can also
decrease significantly owing to envi-
ronmental exposure throughout the
service life. Replacing this approach
with another new bonded-CFRP tech-
nique may not provide an appropriate
solution because it is unlikely to be
cost-effective.

The research team developed its
method for strengthening steel using
CFRP without bonding it to the steel
surface. This method has been shown
to delay buckling and increase the
compression capacity of steel bars,
where the capacity gain is affected
by the number of carbon fiber layers
used.

TUT Research No. 21 May 2020

“As an alternative to the steel strength-
ening method using CFRP which is
bonded to the steel surface, we devel-
oped this unbonded-CFRP method,”
explained the primary author, Fengky
Satria Yoresta. “The major advantages
of this method are that it is easier
and less time-consuming to imple-
ment, especially when it is applied
to the existing elements of building
structures. No more troublesome steel
surface treatments are needed, such
as sand blasting, grit blasting, or hand
grinding, and this leads to significant
cost savings,” said the research team
leder, Associate Professor Yukihiro
Matsumoto.

Associate Professor Yukihiro Matsu-
moto also saids, “Nearly all previous
studies used adhesively-bonded
joints to strengthen steel members
with CFRP. This method is quite
complex because appropriate steel
surface treatments are required
before the application of the CFRP to

(2)

Failure mode of specimens under axial compres-
sion: (a) without CFRP strengthening; both (b)
and (c) with CFRP-strengthened specimens.

obtain an acceptable bond between
the CFRP and the steel surface. The
surface treatment conditions also af-
fect bonding strengths.”

“Moreover, we cannot perfectly
estimate the effects of environmental
exposure during the service life on
the bonding performance between
the CFRP and the steel. As such, we
sought to improve on conventional
methods by developing our own bond-
free strengthening method. The un-
bonded strengthening method is use-
ful, easy to apply, and manageable,”
he said. “However, our method does
not transfer stress smoothly, so an ap-
propriate mechanical model needed
to be established. Consequently, we
performed mechanical simulations
and experiments to demonstrate this,”
he added.

The findings of their work make the
research team members believe that
the bond-free CFRP method can be
applied not only in civil engineering,
but also to other fields such as those
in the aerospace, automotive, and
marine industries. This promising new
method is expected to be adopted
to rapidly produce innovative, high-
quality products.

Reference

Fengky Satria Yoresta, Ryotaro Maruta, Genki
Mieda, Yukihiro Matsumoto (2020). Unbonded
CFRP strengthening method for buckling
control of steel members. Construction and
Building Materials, April 2020, 10.1016/j.
conbuildmat.2020.118050.

https://www.sciencedirect.com/science/
article/pii/S095006 1820300556
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Pick Up

I Hinge Therapeutics and TUT announced collaborative agreement to commercialize
novel ion imaging technology for drug discovery

On April 9, 2020, TUT made a joint an-
nouncement with the Los Angeles based
company Hinge Therapeutics, of an EHREITS Y RT3 —L
exclusive collaborative agreement and | paguidta, (/2 1.
partnership to commercialize novel TUT
ion imaging technology for drug discovery
and diagnostic applications.

) ) . Multimodal Sensing Co-Creation Consortium
Hinge Therapeutics is an early-stage : od o e ke
biopharmaceutical company focused on susTAINABLE [T i

H . DEVELOPMENT
developing small-molecule therapeutics : rovons GALS
against traditionally undruggable/chal-

lenging targets for unmet medical needs.

Powering Novel Drug Discovery
Through Integrated Artificial
Intelligence

The semiconductor array pH bio-image
sensor developed by TUT allows for direct
visual observation of the distribution and
movement of ions. It will provide deeper
analysis of tissues and provide more in-
depth functional analysis capabilities, vastly increasing the speed and throughput for target discovery.

Hinge Therapeutics will integrate lon Imaging technology into its proprietary Hinge Drug Discovery Platform, in areas includ-
ing immune-oncology, rare disease, and neurological disease.

For TUT, Hinge Therapeutics is the first US entity to promote joint research and commercialization on industry-academia
collaboration. Starting with this partnership agreement, TUT will accelerate joint research and development with domestic
and global partners towards the commercialization of ion imaging technology.

Reference

m TUT Research No.11. Dec 2017 FeatureStory: How Capturing the Movement of lons can contribute to Brain Science and improve Disease
Diagnosis (https://www.tut.ac.jp/english/newsletter/contents/2017/11/features/features.html)

m https://hingethera.com/news-2/

m https://opera.tut.ac.jp (Japanese)
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H Toyohashi University of Technology

The Toyohashi University of Technology (TUT) is one of
Japan’s most innovative and dynamic science and technol-
ogy based academic institutes. TUT Research is published
to update readers on research at the university.
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